Background: The aim of the study was to compare the change in quality of life over 32 weeks in depressed women assuming antidepressant drug with (experimental group) or without (control group) physical exercise from a study which results on objective dimension of outcome were already published.
Introduction
About half of patients who receive treatment with antidepressant drugs for major depressive disorder (MDD) do not achieve full remission of symptoms [1] .
Despite treating depression effectively in the short-term antidepressant drugs the problem of relapse/recurrence remains unmitted [1] . Treatment of depression by pharmacological means is likely to leave residual symptoms in most patients. Such symptoms produce impairment and are important risk factors for relapse [1] .
Researches continue to seek complementary treatments that may improve residual symptoms of depression, safely, and sustain remission. Physical exercise may be a useful resource [2] .
Preliminary results of our research [3] found that depressed women on a supervised exercise regimen adjunctive to the standard therapy with antidepressant drugs had significant improvements in their symptoms over the next 32 weeks, while those on medication alone made only modest gains.
The aim of the present study is to present the data of the above mentioned study [3] on the change in quality of life over 32 weeks in depressed women assuming antidepressant drug with or without physical exercise.
Quality of life has become an important outcome criterion for psychiatric interventions [4] , particularly in chronic disorders [4] . Patients with either current depressive disorder or depressive symptoms in the absence of disorder tended to have worse physical, social, and role functioning, worse perceived current health, and greater bodily pain than did patients with no chronic conditions [5] . Nevertheless, there are methodological problems in assessing quality of life. There is a possible measurement overlap between quality of life and psychopathology, especially depression, which may invalidate research results [4] . A recent international study on Longitudinal Investigation of Depression Outcomes (LIDO) shows [6] that measures of physical health, mental health, and quality of life showed consistent longitudinal associations with measures of depressive symptom. Results also show that in the course of MDD measures of mental health changed the most, and physical health the least, infact the measures of change in quality of life were intermediate.
Methods

Study design
Trial with randomized naturalistic controls. 
Study population
Study protocol
Among a total of 42 eligible patients, 30 (71.4%) consented to participate to the study, and (informed consent was obtained) Patients were randomized after stratification for comorbidity with anxiety disorders (N = 13) between 2 arms of treatment, in a 2:1 fashion.
Group I (cases): 10 patients (4 with comorbidity with anxiety disorder, 1 with SP, 1 PD, 2 GAD) undergoing pharmacological treatment (antidepressants: 6 SSRI, 3 SNRI, 1 NARI) plus physical activity.
Group II (controls): 20 patients (9 with comorbidity with anxiety disorder, 2 with SP, 3 PD, 4 GAD) undergoing only pharmacological therapy (antidepressants: 14 SSRI, 2 SNRI, 1 NARI, SSRI + Tricyclic).
Patients were evaluated at baseline (time 0: before starting the physical activity program), and at 2, 4, 6 and 8 months Diagnoses were carried out according to DSM-IV TR [7] by means of SCID-I (Structured Clinical Interview for DSM-IV Axis I Disorders) [8] administered by trained psychiatrists. The preliminary results already published [3] concerned the comparison between time 0 and time 8 of the data collected by two different trained psychiatric physicians by the following tools: HAM-D (Hamilton Rating Scale for Depression) [9] , CGI (Clinical Global Impression) [10] and GAF (Global Assessment of Functioning) [11] .
These complementary data regard the comparison of the score of the WHOQOL-Bref [12] in the two groups of patients at the starting time and at the end (32 weeks) of the research.
The WHOQOL-Bref is a relatively new instrument, used to measure quality of life. It is an abbreviated version of the WHOQOL-100 quality of life instrument, developed by the WHOQOL group [13] . The WHOQOL Bref adopts the following definition of health-related quality of life: "the value assigned to duration of life as modified by the impairments, functional states, perceptions, and social opportunities that are influenced by disease, injury, treatment, or policy" [14] . This instrument is being field-tested at present and, according to the WHOQOL group [14] provides an adequate alternative to the WHOQOL-100. It produces scores for four domains related to quality of life (physical health, psychological, social relationships and environment). The Italian version used in the present study has also been reported to have satisfactory psychometric properties [15] . The items are rated on a 5-point Likert scale, reflecting intensity, capacity, frequency or evaluation. The items inquire "how much," "how completely," "how often," "how good" or "how satisfied," with possible answers ranging, from very satisfied to not at all satisfied. The range of scores in each domain is from 4 to 20, where a higher score indicates a better quality of life.
Study treatment
The physical activity program included two 60 minute sessions per week, held by a skilled instructor, with ISEF (Physical Education) diploma, Psychology degree and post-degree diploma in Sport Psychopathology (MS).
Each session was set in three steps:
Step I: welcome and warming up (about 5 minutes)
Step II: physiological strengthening (about 50 minutes)
Step III: stretching, cooling down, goodbye (about 5 minutes).
Exercise was performed without machines during step I and III, and with machines during step II, standing in a circle including the instructor, in order to enhance social communication among the members of the workinggroup. The second step (physiological strengthening) consisted of cardio-fitness machines with different phases: first, every patient could choose a machine and during the exercise she could communicate with the others near or in front of her. After each 4 minute phase, they could rotate to another fitness machine. There were 20 different fitness machines with exercises for arms, legs, and postural muscle strengthening.
Each session was overseen by a physician and a psychologist. Table 1 presents the difference among the four WHO-QOL-Bref domains scores in the 2 group from t0 and t8 and the comparison between groups at the starting time and at the end of the treatment (32 weeks), and within groups at starting time versus the end of the treatment.
Results
The patients in the exercise group had their WHOQOLBref physical score improved from T0 to T8, a statistically significant difference. In the control group WHOQOLBref physical score from T0 to T8 did not reach statistical significance.
The perceived quality of life in the other domains did not change during the treatment in both groups. Thus no other differences were found between and within groups.
Discussion
The data presented in the previous paper concerning the same research [3] found that patients with treatment resistant depression using physical activity as adjunctive treatment show a depressive (HAM-D) and general psychopathological (CGI) improvement after long term (32 weeks) physical activity. The global functionality as measured by the GAF also improved. Controls with only pharmacotherapy did not improve their HAM-D, CGI, GAF scores during the 8 months of the trial. Thus physical activity seems a good adjunctive treatment in the long term management of patients with MDD. These new data indicate that physical activity may also improved the perceived quality of life, but only in the "physical domain". Surprisingly, the social relationship, environmental and psychic well being were not improved during the trial. Goldberg recently stated that subjective quality of life in bipolar and severe unipolar depression may not accurately reflect objective functional outcome, possibly due to diminished insight, demoralization, or altered life expectations over time [16] . As presented in the previous paper, two objective dimensions not strictly related to the depressive symptoms improved: social functioning measured by GAF and Clinical Global Impression measured by CGI. Thus, this discrepancy between subjective and objective dimensions of well being may be supported by the Goldberg Hypothesis. From this perspective, it may be hypothesized that physical activity itself may improve one's selfknowledge of physical well being.
The physical domains of WHOQOL-Bref inquiry such as sleep, pain, energy, and body satisfaction (that are problematic aspects but frequently in remission while on pharmacotherapy), may be risk factors for relapse/recurrence [1] . A recent international study on the longitudinal course of depression [1] found that mental health variables all showed large changes during the follow-up of depressed patient, the physical health variables a smaller amount of change, and the quality of life variables were intermediate. Since all persons were initially depressed and most improved, authors say that it is likely that improvement in the underlying depression caused the changes in the other dimensions, and that this improvement had the most impact on mental health, the least on physical health, and intermediate impact on quality of life.
In our study physical activity as an adjunctive treatment may play a role in the longterm improvement of depressive symptoms, objective general clinical well being and social functioning and subjective perception of physical well being.
These new data confirm that exercise seems to interact with other dimensions of well being in depressed women, and not merely with their mood.
There are probably three different factors determining the efficacy of group exercise in the treatment of depression: 1) enhancing social communication among the members of the working-group may improve the tendency to interpersonal difficulties in this population. This is a nonspecific factor and may be similar to other social activities [17] The remaining two are more exercise specific; 2) the production of biological modifications [18] [19] [20] [21] [22] [23] : a) improving elevation of beta endorphins in some areas of the central nervous system. b) a decrease in the level of cortisol in the blood; c) the production of serotonin in the central nervous system; d) elevation of body temperature, leading to relaxation 3) enhancement of social communication secondary to the improvement of "biological" background (endorphins, serotonin, cortisol).
Concerning these effects (particularly 2 and 3) it is interesting to point out that according to the latest theories [24] these interact with the mechanism of stress. Stress may be caused by any environmental change, whether internal or external, that disrupts the maintenance of homeostasis, and initiates a series of neuronal responses to prepare the organism to adapt to this new environmental challenge. Stress can be the most significant causal agent of depression, together with genetic vulnerability. Corticotrope and serotonin systems, that can be influenced by exercise, have largely been involved in depressive symptoms and antidepressant therapies are known to act through them. Stress-induced decrease in hippocampal neurogenesis might be an important feature associated with depressive episodes. Both corticotrope and serotonin systems induce sustained modifications in adult hippocampal neurogenesis and neurons in the hippocampal formation are among the most sensitive to the deleterious effects of stress. Recently was found that, many, but not all of the beneficial effects of exercise on brain function depend on increasing hippocampal neurogenesis, including improved cognition and reduced anxiety [25] .
Study limitations
Small sample size limited to adult females. The control group was not subjected to structured rehabilitation activity or placebo, or with exercise conducted alone, so it was impossible to evaluate whether the improvement was due to a non specific therapeutic effect associated with taking part in a social activity. 
